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DESCRIPTION 

AUXILIARY MOUNTING DEVICE FOR IN CEILING SPEAKER SYSTEM 

[Technical Field] 

The present invention relates to an auxiliary device by which an in 
ceiling speaker system is mounted to a ceiling. More particularly, the 
present invention relates to an auxiliary device by which an in ceiling 
speaker system is firmly mounted to a ceiling even when a construction 
element is provided to protrude upward from a rear surface of the ceiling. 

[Background Art] 

Some in ceiling speaker systems are mounted to a ceiling material in 
such a manner that the ceiling material is sandwiched and retained 
between retaining members. However, when the in ceiling speaker system 
has a heavy weight or the ceiling material is thin, it is not firmly mounted. 

In order to achieve firm mounting and to prevent the in ceiling 
speaker system from falling off, an auxiliary mounting device is sometimes 
employed (e.g., see "Control Contractor Ceiling Loudspeakers Owner's 
Manual,* "JBL Professional, page T fl Bose Freespace Model 8 And Model 32 
Loudspeakers Installer's Guide," by Bose Corporation, page 4 to 12, May 6, 
2002"). 

Fig. 1 1 is a perspective view showing an example of such a auxiliary 
mounting device. This auxiliary mounting device 110 mainly comprises a 
ceiling pan 1 1 1 , and a pair of support rails 121. The ceiling pan 1 1 1 is 



secured to the support rails 121 at a desired position in a longitudinal 
direction of the support rails 121. 

Fig. 12 is a longitudinal sectional view showing a state in which an in 
ceiling speaker system 200 is mounted to a ceiling by using the auxiliary 
mounting device 110. 

This ceiling structure is a drop ceiling structure employed in U.S.. 
A ceiling material 131 is placed on a steel structure 130 having a T-shaped 
transverse cross-section, which is called T grid. The auxiliary mounting 
device 1 10 is placed on the ceiling material 131 . An in ceiling speaker unit 
200 is mounted through an opening formed in the ceiling material 131. 
The in ceiling speaker unit 200 includes a fixed retaining member 201 
which is integral with a front panel and a movable retaining member 202 
positioned behind the fixed retaining member 201. When a threaded 
member 203 is rotated to be fastened, the movable retaining member 202 
moves downward, and the fixed retaining member 201 and the movable 
retaining member 202 sandwiches and retains the ceiling material 131 and 
the ceiling pan 111. 

Since the ceiling pan 111 and the ceiling material 131 are 
sandwiched and retained together, the ceiling material 131 is not damaged 
if a large force is applied to sandwich and retain them. Therefore, the in 
ceiling speaker system 200 is firmly mounted to the ceiling. If the ceiling 
material 131 falls off from the steel structure 130 having the T-shaped 
cross-section for some reasons, the support rails 121 engage with the steel 
structure 130, so that the in ceiling speaker system 200 does not fall off. 
There are various types of ceiling structures, other than the drop 
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ceiling structure of Fig. 12. By way of example, there are ceiling structures 
in which construction elements 133 called a M bar shown in Fig. 13(a) or 
construction elements 136 called a C channel shown 13(b) are provided 
above the ceiling. 

Fig. 13(c) is a longitudinal sectional view showing a state in which 
the auxiliary mounting device 1 10 of Fig. 1 1 is mounted to the ceiling 
structure in which the ceiling material 134 is threadedly engaged with the M 
bars 133 provided in parallel. As should be appreciated from Fig. 13(c), the 
construction elements (M bars) 133 protrude upward from the rear surface 
of the ceiling material 134, unlike the drop ceiling structure of Fig. 12. So, 
the ceiling pan 11 1 of the auxiliary mounting device 1 10 is distant from the 
rear surface of the ceiling member 134. When the in ceiling speaker 
system 200 of Fig. 12 is mounted to the ceiling, and the ceiling material 134 
and the ceiling pan 1 1 1 are retained with a large force between the fixed 
retaining member 201 and the movable retaining member 202, the ceiling 
material 134 is likely to be damaged. As a result, the in ceiling speaker 
system 200 is not firmly mounted. 

Fig. 13(d) is a longitudinal sectional view showing a state in which 
the auxiliary mounting device 1 10 is mounted to the ceiling structure in 
which the ceiling material 134 is threadedly engaged with the M bars 133 
provided in parallel and a plurality of C channels 136 are provided on the M 
bars 133 to extend in a direction perpendicular to the M bars 133. As 
should be appreciated from Fig. 13(d), the construction elements (M bars 
133 and C channels 136) protrude further upward from the rear surface of 
the ceiling material 1 34. Since ceiling pan 1 1 1 of the auxiliary mounting 



device 1 10 is more distant from the rear surface of the ceiling material 134, 
the in ceiling speaker system is not firmly mounted. 

[Disclosure of the Invention] 

The present invention has been made in view of the above described 
problems, and an object of the present invention is to provide an auxiliary 
mounting device for an in ceiling speaker system which is capable of firmly 
mounting the in ceiling speaker system even in a ceiling structure in which 
a construction element protrudes upward from a rear surface of a ceiling 
material and of preventing the in ceiling speaker system from falling off. 

In order to achieve the above described object, an auxiliary mounting 
device for an in ceiling speaker system, comprises a ceiling reinforcing 
element; and an elongate element, wherein the ceiling reinforcing element 
includes a flat plate portion provided horizontally on a rear surface of a 
ceiling plate and having an opening at a center portion thereof, and a 
vertical portion provided to extend vertically from the flat plate portion, the 
elongate element is provided to extend on a horizontal plane, the vertical 
portion is mounted to the elongate element such that the vertical portion is 
capable of being in a slid able state and in a fixed state, in the slidable state, 
the vertical portion is vertically slidable and displaceable with respect to the 
elongate element, and in the fixed state, the vertical portion is fixed to the 
elongate element so as not to vertically displace. 

When this device is applied to the ceiling structure in which the 
construction element protrudes upward from the rear surface of the ceiling 
material, the vertical portion is configured to be slidable with the elongate 



element placed on the construction element. And, the vertical portion is 
vertically displaced to a position at which the flat plate portion contacts the 
rear surface of the ceiling material, and at that position, the vertical portion 
is fixed. Thereby, the elongate element is in contact with the upper side of 
the element, and the flat plate portion is in contact with the rear surface of 
the ceiling material. As a result, it is possible to firmly mount the in ceiling 
speaker system to the ceiling and to prevent the in ceiling speaker system 
from falling off. 

In the auxiliary mounting device for the in ceiling speaker system, 
the elongate element may be one of a pair of elongate elements, the vertical 
portion may be one of a pair of vertical portions which are provided to extend 
vertically from the flat plate portion at substantially opposite positions with 
the opening interposed between the pair of vertical portions, and the pair of 
elongate elements may be provided substantially in parallel with each other 
on the horizontal plane so as to respectively correspond to the pair of 
vertical portions. By providing the pair of elongate elements, a mounting 
condition is stabilized. In this case, since the pair of elongate elements 
have an identical structure, one type of elongate elements are manufactured. 
As a. result, manufacturing cost can be reduced. In addition, since the 
auxiliary mounting device is mounted in the same mounting condition if the 
device is inverted 180 degrees within a horizontal plane, it is oriented more 
freely when mounted. 

The auxiliary mounting device for the in ceiling speaker system may 
further comprise an intermediate element mounted to the elongate element, 
wherein the vertical portion may be capable of being in a slidable state in 
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which the vertical portion is vertically slidable and displaceable with respect 
to the intermediate element and in a fixed state in which the vertical portion 
is fixed to the intermediate element so as not to vertically displace with 
respect to the intermediate element, and the vertical portion may be 
mounted to the elongate element with the intermediate element interposed 
between the vertical portion and the elongate element such that the vertical 
portion is capable of being in the slidable state and the fixed state. 

In the auxiliary mounting device for the in ceiling speaker system, 
the intermediate element may be mounted to the elongate element such that 
the intermediate element is capable of being in a first state and in a second 
state with respect to the elongate element, in the first state, the intermediate 
element may be slidable and displaceable with respect to the elongate 
element in a longitudinal direction of the elongate element, and in the 
second state, the intermediate element may be fixed to the elongate element 
so as not to displace in the longitudinal direction of the elongate element. 
This makes it possible that the ceiling reinforcing element is provided at a 
desired position in the longitudinal direction of the elongate element. 

In the auxiliary mounting device for the in ceiling speaker system, 
the intermediate element may include a first mounting portion by which the 
intermediate element is mounted to the elongate element, and a second 
mounting portion by which the vertical portion is mounted to the 
intermediate element, and the first mounting portion and the second 
mounting portion may be located at different positions in a vertical direction. 
In such a construction, the vertical position of the second mounting portion 
with respect to the elongate element can be varied between a case where the 



intermediate element is mounted to the elongate element such that the 
second mounting portion is located higher than the first mounting portion 
and a case where the intermediate element is mounted to the elongate 
element such that the second mounting portion is located lower than the 
first mounting portion. Therefore, the vertical position at which the ceiling 
reinforcing element is placed with respect to the elongate element is selected 
more freely. This makes it possible that the auxiliary mounting device is 
applicable to ceiling structures provided with the construction elements 
protruding upward with various dimensions. 

In the auxiliary mounting device for the in ceiling speaker system, 
the elongate element may include a first flat portion extending in band 
shape in the longitudinal direction of the elongate element, a second flat 
portion located adjacent the first flat plate portion so as to extend in band 
shape in the longitudinal direction of the elongate element, and a third flat 
portion located adjacent the second flat portion so as to extend in band 
shape in the longitudinal direction of the elongate, the first flat portion, the 
second flat portion, and the third flat portion may form a substantially 
U-shape in a transverse cross-section of the elongate element, and the 
second flat portion may be provided with a mounting portion by which the 
intermediate element is mounted to the elongate element. In such a 
construction, the elongate element may be placed with the first flat portion 
or the third flat portion facing downward. Further, the vertical position of 
the second mounting portion of the intermediate element can be varied 
between a case where the first flat portion is caused to face downward with 
the intermediate element mounted to the elongate element and a case where 
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the elongate element is vertically inverted to cause the third flat portion to 
face downward with the intermediate element mounted to the elongate 
element. 

In the auxiliary mounting device for the in ceiling speaker system, in 
the slidable state, the vertical portion may be slidable and displaceable with 
respect to the elongate element in the longitudinal direction of the elongate 
element, and in the fixed state, the vertical portion may be fixed to the 
elongate element so as not to displace in the longitudinal direction of the 
elongate element. 

These objects as well as other objects, features and advantages of the 
invention will become more apparent to those skilled in the art from the 
following description with reference to the accompanying drawings. 
[Brief Description of the Drawings] 

Figs. 1(a) and 1(b) are views showing assembling of elements forming 
a auxiliary mounting device for an in ceiling speaker system, in which Fig. 
1(a) is a view showing how to assemble a ceiling reinforcing element, an 
elongate element, and an intermediate element, and Fig. 1(b) is a view 
showing how to assemble the ceiling reinforcing element and the 
intermediate element; 

Figs. 2(a) and 2(b) are views showing the auxiliary mounting device 
for the in ceiling speaker system, in which Fig. 2(a) is a perspective view of 
the auxiliary mounting device and Fig. 2(b) is a longitudinal sectional view 
showing the state in which the auxiliary mounting device is mounted to a 
ceiling; 

Figs. 3(a) to 3(c) are views showing the auxiliary mounting device for 
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the in ceiling speaker system, or the like, in which Fig. 3(a) is a perspective 
view of the auxiliary mounting device for the in ceiling speaker system, Fig. 
3(b) is a longitudinal sectional view of the auxiliary mounting device for the 
in ceiling speaker system which is mounted to the ceiling, and Fig. 3(c) is a 
perspective view of a M bar; 

Figs 4 (a) to 4(c) are views showing the auxiliary mounting device for 
the in ceiling speaker system ,or the like, in which Fig. 4(a) is a perspective 
view of the auxiliary mounting device for the in ceiling speaker system, Fig. 
4(b) is a longitudinal sectional view of the auxiliary mounting device for the 
in ceiling speaker system which is mounted to the ceiling, Fig. 4(c) is a 
perspective view of the M bar, and Fig. 4 (d) is a perspective view of a C 
channel; 

Fig. 5(a) is a perspective view of an elongate element with an 
intermediate element mounted thereto and Figs. 5(b) and 5(c) are side views 
of the elongate element with the intermediate element mounted thereto; 

Fig. 6 is a view showing assembling of elements forming the auxiliary 
mounting device for the in ceiling speaker system; 

Fig. 7 is a view showing assembling of elements forming the auxiliary 
mounting device for the in ceiling speaker system; 

Fig. 8 is a view showing assembling of elements forming the auxiliary 
mounting device for the in ceiling speaker system; 

Fig. 9 is a view showing assembling of elements forming the auxiliary 
mounting device for the in ceiling speaker system; 

Figs. 10(a) and 10(b) are plan views of the auxiliary mounting device 
for the in ceiling speaker system mounted above the ceiling, in which Fig. 
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10(a) is a view showing an arrangement configuration in which the elongate 
elements are slightly longer than a spacing between M bars, and Fig. 10(b) is 
. a view showing an arrangement configuration in which the elongate 
elements are much longer than the spacing between the M bars; 

Fig. 1 1 is a perspective view showing a conventional auxiliary 
mounting device; 

Fig. 12 is a longitudinal sectional view showing a state in which the 
in ceiling speaker system is mounted to the ceiling using the auxiliary 
mounting device of Fig. 1 1; and 

Figs. 13(a) to 13(d) are views showing a state in which the auxiliary 
mounting device of Fig. 1 1 is applied to the ceilings of various structures, in 
which Fig. 13(a) is a perspective view of the M bar; Fig. 13(b) is a perspective 
view of the C channel; Fig. 13(c) is a longitudinal sectional view showing a 
state in which the auxiliary mounting device of Fig. 1 1 is placed in the 
ceiling structure in which a ceiling material is threadedly engaged with the 
M bars provided in parallel, and Fig. 13(d) is a longitudinal sectional view 
showing a state in which the ceiling material is threadedly engaged with the 
M bars provided in parallel and a plurality of C channels are provided on the 
M channels to extend in a direction perpendicular to the M bars. 

[Best Mode for Carrying Out the Invention] 

Embodiments of the present invention will be described with 
reference to the drawings. First of all, a auxiliary mounting device for an in 
ceiling speaker system according to an embodiment of the present invention 
will be described with reference to Figs. 1 to 4. 
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Figs. 1(a) and 1 (b) are views showing assembling of elements forming 

1 » 

a auxiliary mounting device 10 for an in ceiling speaker system, in which Fig. 
1(a) is a view showing how to assemble a ceiling reinforcing element 1 1, an 
elongate element 21, and an intermediate element 25, and Fig. 1(b) is a view 
showing how to assemble the ceiling reinforcing element 1 1 and the 
intermediate element 25. 

The auxiliary mounting device 10 for the in ceiling speaker system 
mainly comprises one ceiling reinforcing element 11, a pair of elongate 
elements 21, and a pair of intermediate elements 25. In Fig. 1(a), one of the 
elongate elements 21 and one of the intermediate elements 25 are 
illustrated. 

As shown in Fig. 1(a), the ceiling reinforcing element 11 includes a 
circular flat plate portion 12 and a pair of vertical portions 14 extending 
vertically upward from a peripheral edge of the flat plate portion 12. The 
vertical portions 14 extends to be substantially perpendicular to the flat 
plate portion 12. As shown in Fig. 1(a), the flat plate portion 12 is provided 
along a horizontal plane and the vertical portions 14 are provided along 
vertical planes. The flat plate portion 12 is circular and has an opening 13 
at a center portion thereof. The vertical portions 12 are positioned 
substantially opposite to each other with the opening 13 interposed between 
them. Each vertical portion 14 has a pair of slit holes 15 extending 
vertically. The slit holes 15 have a substantially constant width over a 
substantially entire length and are provided with expanded portions 16 
having a larger width at lower ends thereof. 

The elongate element 21 is formed by a metal rod. The elongate 



12 



element 2 1 has a L-shaped transverse cross-section. The elongate element 
21 is provided with a plurality of mounting holes 24 arranged at constant 
intervals in a side surface 22 in a longitudinal direction of the elongate 
element 21. Female threaded portions are formed on inner peripheral 
surfaces of the mounting holes 24. 

The intermediate element 25 is formed by a metal plate. The 
intermediate element 25 is provided with a pair of first mounting holes 26 
which are first mounting portions and a pair of second mounting holes 27 
which are second mounting portions. The first mounting holes 26 allow 
the intermediate element 25 to be thereby mounted to the elongate element 
21, and are formed in the shape of slits extending horizontally. The second 
mounting holes 27 are positioned above the first mounting holes 26. The 
second mounting holes 27 allow the vertical portions 14 to be thereby 
mounted to the intermediate element 25. Female threaded portions are 
formed on inner peripheral surfaces of the mounting holes 27. 

When the intermediate element 25 is mounted to the elongate 
element 21, bolts 29 are inserted through the first mounting holes 26 of the 
intermediate element 25 and then are threaded into the mounting holes 24 
of the elongate element 2 1 . The bolts 29 may be threaded into any of the 
plurality of mounting holes 24 of the elongate element 2 1 . The length of 
the first mounting holes 26 (length of the slits) is larger than a spacing 
between adjacent mounting holes 24 of the plurality of mounting holes 24 
formed in the elongate element 2 1 . 

Before fastening the bolts 29 with the bolts 29 inserted through the 
first mounting holes 26 of the intermediate element 25 and threaded into 
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the mounting holes 24 of the elongate element 21, fine adjustment is made 
so that the intermediate element 25 is mounted to the elongate element 21 
at a desired position, while sliding and displacing the intermediate element 
25 in the longitudinal direction of the elongate element 21. After the 
intermediate element 25 is fixed at the desired position, the bolts 29 are 
fastened, thereby allowing the intermediate element 25 to be secured to the 
elongate element 2 1 not to displace in the longitudinal direction of the 
elongate element 21. 

When the vertical portion 14 is mounted to the intermediate element 
25, bolts 19 are inserted through the slit holes 15 of the vertical portion 14 
and then are threaded into the second mounting holes 27 of the 
intermediate element 25. Before fastening the bolts 19 with the bolts 19 
inserted through the slit holes 15 of the vertical portion 14 and threaded 
into the second mounting holes 27 of the intermediate element 25, line 
adjustment is made so that the vertical portion 14 is mounted to the 
intermediate element 25 at a desired position, while sliding and displacing 
the vertical portion 14 vertically with respect to the intermediate element 25. 
After the vertical portion 14 is fixed at the desired position, the bolts 19 are 
fastened, thereby allowing the vertical portion 14 to be secured to the 
intermediate element 25 not to displace vertically. 

In the manner described above, the intermediate element 25 is 
mounted to the elongate element 21 and the vertical portion 14 is mounted 
to the intermediate element 25. Since the length of the first mounting 
holes 26 (length of the slits) is larger than the spacing between the adjacent 
mounting holes 24 of the plurality of mounting holes 24 formed in the 
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elongate element 21, the longitudinal position of the intermediate element 
25 with respect to the elongate element 21 is determined as desired and is 
secured to the elongate element 21. In addition, the vertical position of the 

> 

vertical portion 14 with respect to the intermediate element 25 is 
determined as desired and is secured to the intermediate element 25. 
Therefore, the ceiling reinforcing element 1 1 is positioned as desired with 
respect to the elongate element 21 both in the vertical direction and in the 
longitudinal direction of the elongate element 21, and is secured to the 
elongate element 21. 

While in Fig. 1(a), the elongate element 21 and the intermediate 
element 25 that correspond to one of the pair of vertical portions 14 of the 
ceiling reinforcing element 1 1 is illustrated, an elongate element (not shown) 
and an intermediate element (not shown) are mounted to the other vertical 
portion 14 in the same manner. Thus, the pair of elongate elements 21 are 
provided substantially in parallel on a horizontal plane. 

Alternatively, the vertical portion 14 may be mounted to the 
intermediate element 25 as shown in Fig. 1(b). First, the bolts 19 are 
threaded into the second mounting holes 27 of the intermediate element 25. 
The slit holes 15 of the vertical portion 14 are configured to have a width to 
enable heads of the bolts 19 to be inserted only through the expanded 
portions 16 at the lower ends thereof. Then, the heads of the bolts 19 are 
inserted through the expanded portions 16 of the slit holes 15. Then, fine 
adjustment is made so that the vertical portion 14 is mounted to the 
intermediate element 25 at a desired position while vertically sliding and 
displacing the vertical portion 14 with respect to the intermediate element 
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25. After the vertical portion 14 is fixed at the desired position, the bolts 19 
are fastened, thereby allowing the vertical portion 14 to be secured to the 
' intermediate element 25 so as not to displace vertically. 

Figs. 2(a) and 2(b) are views showing the auxiliary mounting device 10 
for the in ceiling speaker system, in which Fig. 2(a) is a perspective view of 
the auxiliary mounting device 10 and Fig. 2(b) is a longitudinal sectional 
. view showing the state in which the auxiliary mounting device 10 is 
mounted to the ceiling. As shown in Figs. 2(a) and 2(b), the auxiliary 
mounting device 10 for the in ceiling speaker system is fixed such that a 
bottom surface of the flat plate portion 12 of the ceiling reinforcing element 
1 1 is substantially as high as bottom surfaces of the elongate elements 21. 

The ceiling structure of Fig. 2(b) is a drop ceiling structure employed 
in U.S.. A ceiling material 31 is placed on the steel structure 30 having a 
T-shaped transverse cross-section which is called T grid, and the auxiliary 
mounting device 1 1 is placed on the ceiling material 31 . The length of the 
elongate elements 21 is substantially equal to the width of the ceiling 
material 31, and the elongate elements 21 are placed such that portions of 
each elongate element 21 which are in the vicinity of both ends thereof are 
positioned on adjacent steel structures 30 having the T-shaped transverse 
cross- section. The in ceiling speaker unit (not shown) is mounted to the 
ceiling through an opening 32 formed in the ceiling material 31. Since the 
flat plate portion 12 of the ceiling reinforcing element 1 1 is in contact with 
the rear surface of the ceiling material 31, the ceiling material 31 is not 
damaged even when the ceiling material 31 and the flat plate portion 12 are 
sandwiched and retained with a large force by the in ceiling speaker unit 
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mounted through the opening 32. As a result, the in ceiling speaker 
system is firmly mounted to the ceiling. 

If the ceiling material 31 falls from the steel structure 30 having the 
T-shaped transverse cross-section for some reasons, the elongate element 
21 fits into the steel structure 30, so that the in ceiling speaker system does 
not fall off. 

Figs. 3(a) to 3(c) are views showing the auxiliary mounting device 10 
for the in ceiling speaker system or the like, in which Fig. 3(a) is a 
perspective view of the auxiliary mounting device 10 for the in ceiling 
speaker system, Fig. 3(b) is a longitudinal sectional view of the auxiliary 
mounting device 10 for the in ceiling speaker system which is mounted to 
the ceiling, and Fig. 3(c) is a perspective view of a M bar 33. As shown in 
Figs. 3(a) and 3(b), the flat plate portion 12 of the ceiling reinforcing element 
1 1 is fixed such that the bottom surface thereof is located below a bottom 
surfaces of the elongate elements 21. 

The ceiling structure of Fig. 3(b) is typically employed in Japan. The 
M bars 33 of Fig. 3(c) are provided in parallel above the ceiling and the 
ceiling material 34 is threadedly engaged with the M bars 33. As can be 
seen from Fig. 3(b), in this ceiling structure, the construction elements (M 
bars) 33 protrude upward from the rear surface of the ceiling material 34. 
The elongate elements 21 of the auxiliary mounting device 10 for the in 
ceiling speaker system are placed such that portions of each elongate 
element 21 which are in the vicinity of both ends thereof are in contact with 
upper sides of the adjacent M bars 33. The flat plate portion 12 of the 
ceiling reinforcing element 1 1 is placed in contact with the rear surface of 
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the ceiling material 34. The in ceiling speaker unit (not shown) is mounted 
to the ceiling through an opening 35 formed in the ceiling material 34, and 
sandwiches and retains the ceiling material 34 and the flat plate portion 12. 
As described above, since the flat plate portion 12 is in contact with the rear 
surface of the ceiling material 34, the ceiling material 34 is not damaged 
even when the ceiling material 34 and the flat plate portion 12 are 
sandwiched and retained with a large force. As a result, the in ceiling 
speaker system is firmly mounted to the ceiling. 

In addition, since the portions of each elongate element 21 which are 
in the vicinity of both ends thereof are placed in contact with the upper sides 
of the M bars 33, the M bars 33 are subjected to a load of the in ceiling 
speaker system, and an excess load is not applied to the ceiling material 34. 

If the ceiling material 34 falls off from the M bars 33 for some reasons, 
the elongate elements 21 engage with the M bars 33, so that the in ceiling 
speaker system does not fall off. 

Figs 4 (a) to 4(d) are views showing the auxiliary mounting device 10 
for the in ceiling speaker system or the like, in which Fig. 4(a) is a 
perspective view of the auxiliary mounting device 10 for the in ceiling 
speaker system, Fig. 4(b) is a longitudinal sectional view of the auxiliary 
mounting device 10 for the in ceiling speaker system which is mounted to 
the ceiling, Fig. 4(c) is a perspective view of the M bar 33, and Fig. 4 (d) is a 
perspective view of a C channel 36. In the auxiliary mounting device 10 for 
the in ceiling speaker system of Figs. 4(a) and 4(b), the bottom surface of the 
flat plate portion 12 of the ceiling reinforcing element 1 1 is located lower 
than that of Figs. 3(a) and 3(b) with respect to the bottom surfaces of the 
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elongate elements 21 . In order to enable the flat plate portion 12 of the 

1 i 

ceiling reinforcing element 1 1 to be positioned lower, the intermediate 
element 25 is mounted to the elongate element 2 1 to be oriented in a 
direction different from that shown in Figs. 3(a) and 3(b). More specifically, 
the intermediate element 25 is oriented in a vertically opposite direction. 
Thereby, in the construction of Fig. 4(a) and 4(b), the second mounting holes 
27 of the intermediate element 25 are located lower than those of Figs. 3(a) 
and 3(b) with respect to the elongate element 21, and as a result, the flat 
plate portion 12 of the ceiling reinforcing element 1 1 is fixed to the elongate 
element 21 at a lower position. 

The ceiling structure of Fig. 4(b) is typically employed in Japan. The 
M bars 33 of Fig. 4(c) are provided in parallel above the ceiling, the ceiling 
material 34 is threadedly engaged with the M bars 33> and a plurality of C 
channels 36 of Fig. 4(d) are provided on the M bars 33 to extend in the 
direction perpendicular to the M bars 33. 

As can be seen from Fig. 4(b), construction elements (construction 
elements formed by the M bars 33 and the C channels 36) protrude upward 
further than those shown in Fig. 3(b). The elongate elements 21 of the 
auxiliary mounting device 10 for the in ceiling speaker system are placed 
such that portions of each elongate element 2 1 which are in the vicinity of 
both ends are in contact with upper sides of adjacent C channels, and the 
flat plate portion 12 is in contact with the rear surface of the ceiling material 
34, The in ceiling speaker unit (not shown) is mounted through the 
opening 35 formed in the ceiling material 34, and sandwiches and retains 
the ceiling material 34 and the flat plate portion 12. As described above, 
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since the flat plate portion 12 is in contact with the rear surface of the 
ceiling material 34, the ceiling material 34 is not damaged even when the 
ceiling material 34 and the flat plate portion 12 are sandwiched and 
retained with a large force. As a result, the in ceiling speaker system can 
be firmly mounted to the ceiling. 

Since the portions of each elongate element 21 which are in the 
vicinity of both ends thereof are placed in contact with the upper sides of the 
C channels 36, the M bars 33 and the C channels 36 are subjected to the 
load of the in ceiling speaker system, and an excess load is not applied to the 
ceiling material 34. 

If the ceiling material 34 falls off the construction elements formed 
by the M bars 33 and the C channels 36 for some reasons, the elongate 
elements 21 engage with the C channels 36, so that the in ceiling speaker 
system does not fall off. 

The auxiliary mounting device 10 for the in ceiling speaker system 
described with reference to Figs. 1 to 4 is constructed such that the pair of 
elongate elements 21 and the pair of vertical portions 14 are substantially 
symmetric. This stabilizes a mounting condition of the auxiliary mounting 
device 10 for the in ceiling speaker system. Since the pair of elongate 
elements 21 have an identical structure, a manufacturing cost can be 
reduced by manufacturing one type of elongate elements. Furthermore, 
since the auxiliary mounting device 10 for the in ceiling speaker system is 
mounted in the same mounting condition if the device 10 is inverted 180 
degrees within a horizontal plane, it is oriented more freely when mounted. 
So far, one embodiment of the auxiliary mounting device for the in 
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ceiling speaker system according to the present invention has been 

1 i 

described with reference Figs. 1 to 4. 

Subsequently, various embodiments of the present invention will be 
described with reference Figs. 5 to 9. 

Fig. 5(a) is a perspective view of an elongate element 50 with the 
intermediate element 25 mounted thereto and Figs. 5(b) and 5(c) are side 
views of the elongate element 50 with the intermediate element 25 mounted 
thereto. Unlike the elongate element 21 of Fig. 1 which has a L-shaped 
transverse cross-section, the elongate element 50 of Figs. 5(a) to 5(c) has a 
substantially U-shaped transverse cross-section. As can be seen from Figs. 
5(a) to 5(c), the elongate element 50 has a bottom surface 51 which is a first 
fiat portion, a side surface 52 which is a second flat portion, and a top 
surface 53 which is a third flat portion. Each of the bottom surface 5 1 , the 
side surface 52, and the top surface 53 faces outward and extends in band 
shape in a longitudinal direction of the elongate element 50. The bottom 
surface 51 is located adjacent the side surface 52 and the top surface 53 is 
located adjacent the side surface 52. The bottom surface 51, the side 
surface 52, and the top surface 53 form a substantially U-shape in the 
transverse cross- section of the elongate element 50. As in the elongate 
element 2 1 of Fig. 1 , a plurality of mounting holes 24 are formed at constant 
intervals in the side surface 52 of the elongate element 50 and serve as 
mounting portions by which the intermediate element 25 is mounted to the 
elongate element 50. Female threaded portions are formed on the inner 
peripheral surfaces of the mounting holes 24. 

When the elongate element 50 is placed above the ceiling with the 
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intermediate element 25 mounted to the elongate element 50 as shown in 
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Fig. 5(a) and the bottom surface 51 facing downward, the second mounting 
holes 27 of the intermediate element 25 are located above the elongate 
element 50, as shown in the side view of Fig. 5(b). Meanwhile, when the 
elongate element 50 is placed above the ceiling with the intermediate 
element 25 mounted to the elongate element 50 as shown in Fig. 5(a) and 
the top surface 53 facing downward, the second mounting holes 27 of the 
intermediate element 25 are located below the elongate element 50, as 
shown in the side view of Fig. 5(c). 

By placing the elongate element 50 above the ceiling with the top 
surface 53 facing downward as shown in Fig. 5(c), the ceiling reinforcing 
element (not shown) is located lower with respect to the elongate element 50. 
Such a construction is applicable to a ceiling structure in which the 
construction elements protrude upward greatly from the rear surface of the 
ceiling material. 

By merely selecting whether the bottom surface 51 or the top surface 
53 faces downward with the intermediate element 25 mounted to the 
elongate element 50 as shown in Fig. 5(a), the vertical position of the second 
mounting holes 27 of the intermediate element 25 with respect to the 
elongate element 50 can be greatly changed. It becomes therefore 
unnecessary to remove the intermediate element 25 from the elongate 
element 50 and to re-mount the intermediate element 25 to the elongate 
element 50 with the intermediate element 25 oriented in a vertically 
opposite direction. 

So far, another embodiment of the present invention has been 
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described with reference to Fig. 5. 

Subsequently, another embodiment of the present invention will be 
described with reference to Fig. 6. 

Fig. 6 is a view showing assembling of elements (ceiling reinforcing 
element 11, elongate element 61) forming an auxiliary mounting device 60 
for an in ceiling speaker system. 

The ceiling reinforcing element 1 1 of the auxiliary mounting device 
60 for the in ceiling speaker system is identical in structure to the ceiling 
reinforcing element 11 of Fig. 1. 

The elongate element 61 is formed by a metal rod and has a L-shaped 
transverse cross- section. A mounting hole 64 formed in a side surface 62 
of the elongate element 61 is a slit hole extending in a longitudinal direction 
of the elongate element 61. 

A plate 66 is provided with two holes 67 formed therein, and female 
threaded portions are formed on the inner peripheral surfaces of these holes 
67. 

The ceiling reinforcing element 1 1 is mounted to the elongate 
element 61 in such a manner that the bolts 19 are inserted through the slit 
holes 15 of the vertical portion 14 of the ceiling reinforcing element 1 1 and 
the mounting hole (slit hole) 64 of the elongate element 61 and then is 
thread edly engaged with the plate 66. With the bolts 19 threadedly 
engaged with the plate 61 without being tightly fastened, the vertical portion 
14 is slidable and displaceable with respect to the elongate element 61 in the 
longitudinal direction of the elongate element 61 or in the vertical direction. 
Therefore, line adjustment is made so that the vertical portion 14 is 
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mounted to the elongate element 61 at a desired position both in the 
longitudinal direction of the elongate element 61 and in the vertical 
direction. After the vertical portion 14 is fixed at the desired position, the 
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bolts 19 are fastened, thereby allowing the vertical portion 14 to be secured 
to the elongate element 61 so as not to displace both in the longitudinal 
direction of the elongate element 61 and in the vertical direction. 

While in Fig. 6, only one of the elongate elements 61 corresponding 
to one of the pair of vertical portions 14 formed on the ceiling reinforcing 
element 1 1 is illustrated, an identical elongate element is mounted to the 
other vertical portion 14 in the same manner. 

So far, another embodiment of the present invention has been 
described with reference to Fig. 6. 

Subsequently, another embodiment of the present invention will be 
described with reference to Fig. 7. 

Fig. 7 is a view showing assembling of elements (ceiling reinforcing 
element 11, elongate element 71) forming an auxiliary mounting device 70 
for an in ceiling speaker system. 

The auxiliary mounting device 70 for the in ceiling speaker system is 
substantially identical to the auxiliary mounting device 60 for the in ceiling 
speaker system of Fig. 6, except for the shape of the elongate element. 
Specifically, while the elongate element 61 of the auxiliary mounting device 
60 for the in ceiling speaker system of Fig. 6 has the L-shaped transverse 
cross-section, an elongate element 71 of the auxiliary mounting device 70 
for the in ceiling speaker system of Fig. 7 has a substantially U-shaped 
transverse cross- section. In the auxiliary mounting device 70 for the in 
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ceiling speaker system of Fig. 7, the plate 66 internally fits into the elongate 
element 71. 

While in Fig. 7, only one of the elongate elements 71 corresponding 
to one of the pair of vertical portions 14 formed on the ceiling reinforcing 
element 1 1 is illustrated, the elongate element is mounted to the other 
vertical portion 14 in the same manner. 

So far, another embodiment of the present invention has been 
described with reference to Fig. 7. 

Subsequently, another embodiment of the present invention will be 
described with reference to Fig. 8. 

Fig. 8 is a view showing assembling of elements (ceiling reinforcing 
element 11, elongate element 21) forming an auxiliary mounting device 80 
for an in ceiling speaker system. 

The ceiling reinforcing element 1 1 and the elongate element 21 of the 
auxiliary mounting device 80 for the in ceiling speaker system are identical 
in structure to the ceiling reinforcing element 1 1 and the elongate element 
21 of Fig. 1. But, the auxiliary mounting device 80 for the in ceiling 
speaker system of Fig. 8 is not provided with an intermediate element, 
unlike the auxiliary mounting device 10 for the in ceiling speaker system of 
Fig. 1. 

The ceiling reinforcing element 1 1 is mounted to the elongate 
element 21 in such a manner that the bolts 19 are inserted through the slit 
holes 15 of the vertical portion 14 of the ceiling reinforcing element 1 1 and 
then are threaded into the mounting holes 24 (holes having female threaded 
portions on the inner peripheral surfaces thereof) of the elongate element 21. 
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With the bolts 19 threadedly engaged with the elongate element 21 without 
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being tightly fastened, the vertical portion 14 is vertically slidable and 
displaceable with respect to the elongate element 21. Therefore, fine 
adjustment is made so that the vertical portion 14 is mounted to the 
elongate element 2 1 at a desired position in the vertical direction. After the 
vertical portion 14 is fixed at the desired position, the bolts 19 are fastened, 
thereby allowing the vertical portion 14 to be secured to the elongate 
element 21 so as not to vertically displace with respect to the elongate 
element 21. 

Although the auxiliary mounting device 80 for the in ceiling speaker 
system is incapable of finely adjusting the position of the vertical portion 14 
in the longitudinal direction of the elongate element 21, it is capable of 
positioning the vertical portion 14 in the longitudinal direction of the 
elongate element 21 for each spacing between the adjacent mounting holes 
24 of the plurality of mounting holes 24 formed in the elongate element 21. 

While in Fig. 8, only one of the elongate elements 2 1 corresponding 
to one of the pair of vertical portions 14 formed on the ceiling reinforcing 
element 11 is illustrated, an identical elongate element is mounted to the 
other vertical portion 14 in the same manner. 

So far, another embodiment of the present invention has been 
described with reference to Fig. 8. 

Subsequently, another embodiment of the present invention will be 
described with reference to Fig. 9. 

Fig. 9 is a view showing assembling of elements (ceiling reinforcing 
element 91, elongate element 21, intermediate element 96) forming an 
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auxiliary mounting device 90 for the in ceiling speaker system. 

The ceiling reinforcing element 91 of the auxiliary mounting device 
90 for the in ceiling speaker system is identical to the ceiling reinforcing 
element 1 1 of Fig. 1 except that a vertical portion 94 is not provided with 
slit holes but with circular holes 95 having a diameter slightly larger than 
that of shafts of the bolts 19. 

The elongate element 21 of the auxiliary mounting device 90 for the 
in ceiling speaker system is identical in structure to the elongate element 21 
of Fig. 1. 

The intermediate element 96 of the auxiliary mounting device 90 for 
the in ceiling speaker system is identical to the intermediate element 25 of 
Fig. 1 except that the second mounting holes 97 which are second mounting 
portions formed in the intermediate element 96 are slit holes extending in 
the vertical direction. 

The plate 66 is identical in structure to the plate 66 of Fig. 6. 

The ceiling reinforcing element 91 is mounted to the elongate 
element 21 in such a manner that the intermediate element 96 is mounted 
to the elongate element 21 by the bolts 29, and the bolts 19 are inserted 
through the circular holes 95 of the vertical portion 94 of the ceiling 
reinforcing element 91 and the second mounting holes (slit holes) 97 of the 
intermediate element 96 and are threadedly engaged with the plate 66. 

With the bolts 19 threadedly engaged with the plate 66 without being 
tightly fastened, the vertical portion 94 is vertically slidable and 
displaceable with respect to the elongate element 21. Therefore, fine 
adjustment is made so that the vertical portion 94 is mounted to the 
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elongate element 2 1 at a desired position in the vertical direction. After the 
vertical portion 94 is fixed at the desired position, the bolts 19 are fastened, 
thereby allowing vertical portion 94 to be secured to the elongate element 21 
so as not to vertically displace. 

While in Fig. 9, only one of the elongate elements 21 corresponding 
to one of the pair of vertical portions 94 formed on the ceiling reinforcing 
element 91 is illustrated, an identical elongate element is mounted to the 
other vertical portion 94 in the same manner. 

So far, another embodiment of the present invention has been 
described with reference to Fig. 9. 

Subsequently, a planar placement configuration of the auxiliary 
mounting device for the in ceiling speaker system above the ceiling will be 
described with reference to Fig. 10. Figs. 10(a) and 10(b) are plan views of 
the auxiliary mounting device 10 for the in ceiling speaker system mounted 
above the ceiling, in which Fig. 10(a) is a view showing an arrangement 
configuration in which the elongate elements 21 are slightly longer than a 
spacing between the M bars 33, and Fig. 10(b) is a view showing an 
arrangement configuration in which the elongate elements 21 are much 
longer than the spacing between the M bars 33. 

The auxiliary mounting device 10 for the in ceiling speaker system of 
Fig. 10 is identical to the auxiliary mounting device 10 for the in ceiling 
speaker system of Fig. 1 . The ceiling structure to which the auxiliary 
mounting device 10 for the in ceiling speaker system is identical to the 
ceiling structure of Fig. 3(b). 

With reference to Fig. 10(a), the M bars 33 are provided in parallel 



28 



with each other above the ceiling, and the elongate elements 21 are placed 
in contact with the upper sides of the M bars 33. The length of the elongate 
elements 21 is slightly larger than the spacing between the M bars 33 so 
that the portions of each elongate element 21 which are in the vicinity of 
both ends thereof are in contact with the upper sides of the M bars 33. 

When the length of the elongate element 21 is thus slightly larger 
than the spacing between the M bars 33, the portions of each elongate 
element 21 which are in the vicinity of both ends thereof are configured to be 
in contact with the upper sides of the M bars 33, by placing the elongate 
elements 21 to extend in the direction perpendicular to the M bars 33. On 
the other hand, when the length of the elongate elements 21 is much larger 
than the spacing between the M bars 33, the elongate elements 21 protrude 
greatly from the M bars 33 if the elongate elements 21 are placed to extend 
in the direction perpendicular to the M bars 33. In this case, if another 
device (e.g., lighting device) is placed above the ceiling, the elongate 
elements 21 interfere with the device. To avoid such a situation, the 
elongate elements 21 are placed as shown in Fig. 10(b). 

With reference to Fig. 10(b), the M bars 33 are provided in parallel 
with each other above the ceiling, and the elongate elements 21 are placed 
in contact with the upper sides of the M bars 33. The length of the elongate 
elements 21 is much larger than the spacing between the M bars 33. 
Accordingly, by placing the elongate elements 21 obliquely with respect to 
the M bars 33, the elongate elements 21 are provided so as not to protrude 
greatly from the M bars 33. 

It shall be appreciated that the difference between the state in Fig. 
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10(a) and the state in Fig. 10(b) is the position of the ceiling reinforcing 
element 1 1 in the longitudinal direction of the elongate element 21. 

♦ 

So far, the planar arrangement configuration of the auxiliary 
mounting device for the in ceiling speaker system above the ceiling has been 
described with reference to Fig. 10. 

Thus far, the various embodiments of the present invention have 
been described with reference to Figs. 1 through 10. 

In the above described embodiments, the auxiliary mounting device 
for the in ceiling speaker system comprises a pair of symmetric elongate 
elements a the pair of symmetric vertical portions. In an alternative to this 
symmetric structure, they may have an asymmetric structure. In a further 
alternative, the auxiliary mounting device may comprise one elongate 
element and one vertical portion. 

Furthermore, in the above described embodiments, the ceiling 
reinforcing element has the circular flat plate portion. In an alternative to 
this, the flat plate portion may be partially cut to form a substantially 
C- shape. A center opening portion of the substantially C-shaped flat plate 
portion corresponds to the "opening' 7 of the flat plate portion. In a further 
alternative, the flat plate portion may be foldable. Such a construction 
makes it possible that the ceiling reinforcing element easily passes through 
the opening formed in the ceiling material to allow the in ceiling speaker 
system to be mounted therethrough. As a result, mounting operation is 
easily carried out. 

Numerous modifications and alternative embodiments of the 
invention will be apparent to those skilled in the art in view of the foregoing 
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description. Accordingly, the description is to be construed as illustrative 
only, and is provided for the purpose of teaching those skilled in the art the 
best mode of carrying out the invention. The details of the structure 
and/or function may be varied substantially without departing from the 
spirit of the invention and all modifications which come within the scope of 
the appended claims are reserved. 
[Industrial Applicability] 

In accordance with an auxiliary mounting device for an in ceiling 
speaker system of the present invention, the in ceiling speaker system is 
firmly mounted to a ceiling structure in which construction elements 
protrude upward from a rear surface of a ceiling material. In addition, the 
auxiliary mounting device is capable of preventing the in ceiling speaker 
system from falling off. Therefore, the auxiliary mounting device of the 
present invention is useful in technical fields of the in ceiling speaker 
system. 



